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Description
BACKGROUND

[0001] The natural intervertebral disc contains a jelly-
like nucleus pulposus surrounded by a fibrous annulus
fibrosus. Under an axial load, the nucleus pulposus com-
presses and radially transfers that load to the annulus
fibrosus. The laminated nature of the annulus fibrosus
provides it with a high tensile strength and so allows it to
expand radially in response to this transferred load.
[0002] In a healthy intervertebral disc, cells within the
nucleus pulposus produce an extracellular matrix (ECM)
containing a high percentage of proteoglycans. These
proteoglycans contain sulfated functional groups that
retain water, thereby providing the nucleus pulposus with
its cushioning qualities. These nucleus pulposus cells
may also secrete small amounts of cytokines as well as
matrix metalloproteinases (MMPs). These cytokines and
MMPs help regulate the metabolism of the nucleus pul-
posus cells.

[0003] Insome instances of degenerative disc disease
(DDD), gradual degeneration of the intervertebral disc is
caused by mechanical instabilities in other portions of the
spine. Inthese instances, increased loads and pressures
onthe nucleus pulposus cause the cells within the disc (or
invading macrophages) to emit larger than normal
amounts of the above-mentioned cytokines. In other
instances of DDD, genetic factors or apoptosis can also
cause the cells within the nucleus pulposus to emit toxic
amounts of these cytokines and MMPs. In some in-
stances, the pumping action of the disc may malfunction
(due to, for example, a decrease in the proteoglycan
concentration within the nucleus pulposus), thereby re-
tarding the flow of nutrients into the disc as well as the flow
of waste products out of the disc. This reduced capacity to
eliminate waste may result in the accumulation of high
levels of proinflammatory cytokines and/or MMPs that
may cause nerve irritation and pain.

[0004] As DDD progresses, toxic levels of the cyto-
kines and MMPs presentin the nucleus pulposus begin to
degrade the extracellular matrix. In particular, the MMPs
(as mediated by the cytokines) begin cleaving the water-
retaining portions of the proteoglycans, thereby reducing
their water-retaining capabilities. This degradation leads
to a less flexible 2 nucleus pulposus, and so changes the
loading pattern within the disc, thereby possibly causing
delamination of the annulus fibrosus. These changes
cause more mechanical instability, thereby causing the
cells to emit even more cytokines, typically thereby up-
regulating MMPs. As this destructive cascade continues
and DDD further progresses, the disc begins to bulge ("a
herniated disc"), and then ultimately ruptures, causing
the nucleus pulposus to contact the spinal cord and
produce pain.

[0005] One proposed method of managing these pro-
blems is to remove the problematic disc and replace it
with an intervertebral implant that restores disc height
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and allows for bone growth therethrough for the fusion of
the adjacent vertebrae. These devices are commonly
called "fusion devices".

[0006] US Patent Publication No.
US-2003/0014110A1 discloses a plurality of implantable
trial distraction elements, each spacer element having a
different axial thickness from each other element. The
axial thicknesses are selected to increase by an incre-
ment from one element to another. The trial spacer ele-
ments include beveled flanges and non-parallel annular
groove walls. A set of tapered intervertebral spacers is
also disclosed. Each spacer has a predetermined max-
imum depth and a predetermined minimum depth, each
spacer having a different maximum flange thickness
dimension and a different minimum flange thickness
dimension. An angle of an overall taper of each spacer
in the set can be different to the angle of the overall taper
of at least one other spacer in the set. US Patent Pub-
lication US8287597B1 discloses animplant that provides
a user with a range of angular orientations of the end
plates.

SUMMARY

[0007] Thereisprovided akitofintervertebralimplants.
[0008] Optional further features of the kit are defined in
the dependent claims.

[0009] In accordance with the present disclosure, a kit
of intervertebral implants are each configured to be in-
serted into an intervertebral space. Each intervertebral
implant of the kitincludes a leading end and a trailing end,
arranged such that the leading end is spaced from the
trailing end in an insertion direction into the intervertebral
space. Each intervertebral implant of the kit further in-
cludes an anterior side wall and a posterior side wall each
extending between the leading end and the trailing end,
wherein the anterior and posterior side walls are opposite
each other along a lateral direction that is perpendicular
to the insertion direction. Each intervertebral implant of
the kit further includes upper and lower endplates each
made of Titanium or an alloy thereof and spaced from
each other along a transverse direction that is perpendi-
cular to each of the insertion direction and the lateral
direction. Each of the endplates defines a respective
outer surface that is configured to abut respective super-
ior and inferior vertebral bodies when the implant is
disposed in the intervertebral space. The anterior side
wall of a first intervertebral implant of the kit has a height
greater than that of the posterior side wall along the
transverse direction, such that the upper and lower end-
plates of the firstintervertebral implant define a first angle
with respect to each other as they extend along the lateral
direction, and each of the upper and lower endplates of
the first intervertebral implant define respective thick-
nesses at the anterior side wall. The anterior side wall
of a second intervertebral implant of the kit has a height
greater than that of the posterior side wall along the
transverse direction, such that the upper and lower end-



3 EP 3 515 368 B1 4

plates of the second intervertebral implant define a sec-
ond angle with respect to each other as they extend along
the lateral direction that is greater than the first angle.
Each of the upper and lower endplates of the second
intervertebral implant defines respective thicknesses at
the anterior side wall that are equal to the respective
thicknesses of the upper and lower endplates of the first
intervertebral implant at the anterior side wall, as claimed
in claim 1.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Theforegoing summary, as well as the following
detailed description of embodiments of the application,
will be better understood when read in conjunction with
the appended drawings. For the purposes of illustrating
the implants and systems of the present application,
there is shown in the drawings preferred embodiments.
It should be understood, however, that the application is
notlimited to the precise implants, and systems shown. In
the drawings:

Fig. 1 is a perspective view of an intervertebral im-
plant implanted into an intervertebral space;

Fig. 2 is a top perspective view of the intervertebral
implant illustrated in Fig. 1;

Fig. 3 is a bottom perspective view of the interver-
tebral implant illustrated in Fig. 1;

Fig. 4 is a side elevation view of the intervertebral
implant illustrated in Fig. 1;

Fig. 5 is a front elevation view of the intervertebral
implant illustrated in Fig. 1;

Fig. 6 is a rear elevation view of the intervertebral
implant illustrated in Fig. 1;

Fig. 7 is a top plan view of the intervertebral implant
illustrated in Fig. 1;

Fig. 8 is a bottom plan view of the intervertebral
implant illustrated in Fig. 1;

Fig. 9 is a perspective view of an intervertebral im-
plant similar to the intervertebral implantillustrated in
Fig. 1, but sloped in accordance with an alternative
embodiment;

Fig. 10 is a side elevation view of the intervertebral
implant illustrated in Fig. 9;

Fig. 11 is a rear end elevation view of the interver-
tebral implant illustrated in Fig. 9;

Fig. 12 is a perspective view of an intervertebral
implantsimilar to the intervertebralimplantillustrated
in Fig. 1, but having parallel upper and lower end-
plate surfaces in accordance with another alterna-
tive embodiment;

Fig. 13 is a side elevation view of the intervertebral
implant illustrated in Fig. 12; and

Fig. 14 is a rear end elevation view of the interver-
tebral implant illustrated in Fig. 12.
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DETAILED DESCRIPTION

[0011] Referring to Fig. 1, an intervertebral implant 20
is implanted in an intervertebral disc space 22 that is
defined by a first vertebral body 24 and a second verteb-
ral body 26. The first vertebral body 24 can be referred to
as a superior vertebral body, and the second vertebral
body 26 can be referred to as an inferior vertebral body.
The disc space 22 has been prepared such that atleasta
portion up to all of the natural intervertebral disc has been
removed, thereby creating a void that is configured to
receive the intervertebral implant 20. The first vertebral
body 24 can define a superior vertebral endplate surface
22a of the intervertebral space 22. The second vertebral
body 26 can define an inferior vertebral endplate surface
22b of the intervertebral space 22.

[0012] Referring now also to Figs. 2-8, and as de-
scribed in more detail below, the present disclosure
recognizes that it may be desirable to construct a Tita-
nium intervertebral implant. A Titanium intervertebral
implant can be made from Titanium or one or more alloys
thereof. The Titanium can be a commercially pure Tita-
nium. For instance, the present disclosure recognizes
that Titanium implants allow for bone to grow into the
implant as opposed to intervertebral implants made from
poly-ether-ether-ketone (PEEK). However, as will be-
come appreciated from the description below, because
Titanium is a harder material than PEEK, the interverteb-
ral implants 20 described herein have structural features
that are different than conventional PEEK implants, in-
cluding the PEEK intervertebral implant of the Oracle®
Cage system that is commercially available from DePuy
Synthes, Inc., a company of Johnson and Johnson hav-
ing a place of business in New Brunswick, NJ. Thus, while
theimplant 20 has certain features thatrender the implant
20 especially suitable for Titanium construction, it should
be appreciated that the implant 20 can be made from any
suitable alternative biocompatible material as desired. In
one example, the implant 20 can be made from the
material of the intervertebral implant of the SynCage™
system that is commercially available from DePuy
Synthes, a company of Johnson and Johnson having a
place of business in New Brunswick, NJ. Further, the
implant 20 can be made from the material of the inter-
vertebral implant of the Oracle® Cage system.

[0013] The intervertebral implant 20 defines a leading
end 30, and a trailing end 32 opposite the leading end 30
along a central axis of the implant 20. The implant 20 can
be elongate along the central axis. The intervertebral
implant 20 can be inserted into the intervertebral disc
space 22 in an insertion direction that is defined from the
trailing end 32 to the leading end 30. Thus, the leading
end 30 can be said to be spaced from the trailingend 32in
a direction of insertion into the intervertebral disc space
22. The leading end 30 can define a tapered bullet-
shaped nose 31. The insertion direction can be oriented
along a longitudinal direction L that includes both the
insertion direction and a rearward direction that is oppo-
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site the insertion direction. In one example, the nose 31
can be inwardly tapered both along one or both of a
transverse direction T and a lateral direction L as it ex-
tends in the insertion direction. For instance, the nose 31
can be rounded. In one example, the nose 31 can be
configured as in the Oracle® Cage system that is com-
mercially available from DePuy Synthes, Inc., acompany
of Johnson and Johnson having a place of business in
New Brunswick, NJ. It should be appreciated, of course,
thatthe leading end 30 can define any suitable alternative
shape as desired. The transverse direction T is oriented
substantially perpendicular with respect to the longitudi-
nal direction L. The lateral direction A is oriented sub-
stantially perpendicular with respect to each of the trans-
verse direction T and the longitudinal direction L.
[0014] In one example, the intervertebral implant 20
canbeinsertedintotheintervertebral disc space 22 along
a lateral approach into the intervertebral disc space.
Thus, the insertion direction into the intervertebral disc
space 22 can be defined by the anatomical lateral direc-
tion. The lateral approach can be a transpsoas approach
into the lumbar region of the spine. Thus, the first and
second vertebral bodies 24 and 26 can be defined by
lumbar vertebrae. It should be appreciated, however, that
the intervertebral implant 20 is not to be limited to a
lumberimplant, unless otherwise indicated. Forinstance,
certain principles of the present disclosure can be applic-
able to an implant configured for insertion into a thoracic
intervertebral disc space. Alternatively or additionally,
certain principles of the present disclosure can be applic-
able to an implant configured for insertion into a cervical
intervertebral disc space. It should be further appreciated
that the implant 20 can be inserted into the intervertebral
disc space along any approach as desired.

[0015] The leading end 30 and the trailing end 32 can
be spaced from each other along the longitudinal direc-
tion L. Thus, the intervertebralimplant 20 can be elongate
along the longitudinal direction L. The intervertebral im-
plant 20 further defines a first side wall 34 and a second
side wall 36 that each extends from the leading end 30 to
the trailing end 32. The intervertebral implant 20 can
define a footprint that is defined by the leading end 30,
the trailing end 32, the first side wall 34, and the second
side wall 36. The footprint can be sized and shaped so as
to fit in the intervertebral disc space 22.

[0016] The implant 20 can be configured to be im-
planted into the intervertebral space 22 such that the first
side wall 34 is disposed anterior of the second side wall
36, and the second side wall 36 is thus disposed posterior
of the first side wall 34. Thus, the first side wall 34 can be
referred to as an anterior side wall. The second side wall
36 can bereferred to as a posterior side wall. With respect
to a view of the trailing end 32 of the implant 20 in the
insertion direction, the first side wall 34 is on the left side
of the implant 20, and the second side wall 36 is on the
right side of the implant 20. The first and second side
walls 34 and 36 can be opposite each other along the
lateral direction A. The first and second side walls 34 and
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36 can define respective inner side surfaces that gen-
erally face each other along the lateral direction A, and
respective outer side surfaces opposite the respective
inner side surfaces. Thus, the outer side surfaces face
away from each other along the lateral direction A.
[0017] Theintervertebralimplant20 furtherincludesan
upper endplate 37 and a lower endplate 39 opposite the
upper endplate 37 along the transverse direction T. The
upper endplate 37 defines an upper outer surface 38 that
is configured to face the superior vertebral endplate sur-
face 22a when the implant 20 is disposed in the inter-
vertebral space 22. For instance, the upper outer surface
38 can be configured to abut the superior vertebral end-
plate surface 22a. In one example, the upper outer sur-
face 38 can be configured to grip the superior vertebral
endplate surface 22a. For instance, the upper outer sur-
face 38 can define upwardly extending teeth 42 that are
configured to grip the superior vertebral surface 22a. The
upper endplate 37 can further define an upper inner
surface 41 that is opposite the upper outer surface 38
along the transverse direction T.

[0018] Similarly, the lower endplate 39 defines a lower
outer surface 40 that is configured to face the inferior
vertebral endplate surface 22b when the implant 20 is
disposed in the intervertebral space 22. For instance, the
lower outer surface 40 can be configured to abut the
inferior vertebral endplate surface 22b. In one example,
the lower outer surface 40 can be configured to grip the
inferior vertebral endplate surface 22b. For instance, the
lower outer surface 40 can define downwardly extending
teeth 44 that are configured to grip the inferior vertebral
surface 22b. The lower endplate 39 can further define a
lower inner surface 43 that is opposite the lower outer
surface 40 along the transverse direction T Thus, the
lower inner surface 43 can generally face the upperinner
surface 41 along the transverse direction T. In this regard,
the lower inner surface 43 and the upper inner surface 41
can face the transverse direction T or a direction oblique
to the transverse direction T. The teeth 42 and 44 can be
configured to engage the first and second vertebral
bodies 24 and 26, respectively, so as to prevent or mini-
mize migration of the implant 20 in the intervertebral
space 22 after implantation. The teeth 42 and 44 can
be configured as in the intervertebral implant of the
SynCage™ system.

[0019] The upper and lower endplates 37 and 39 can
be spaced from each other along the transverse direction
T so as to define a hollow interior therebetween. The
intervertebral implant 20 can define at least one side
aperture 46 that extends through one or both of the first
and second side walls 34 and 36 atleast toward the other
of the first and second side walls 34 and 36 along the
lateral direction A. Thus, the atleast one side aperture 46
can be referred to as a lateral bone graft aperture. The
side aperture 46 extending through the first side wall 34
can be referred to as an anterior side aperture. The side
aperture 46 extending through the second side wall 36
can be referred to as an anterior side aperture.
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[0020] The at least one side aperture 46 can extend
from the respective outer side surface to the respective
inner side surface. Accordingly, the at least one side
aperture 46 can be open go the hollow interior. The at
least one side aperture 46 can be a bone graft aperture
that is configured to receive bone graft material to assist
in fusion of the intervertebral implant 20 with either or both
of the first and second vertebral bodies 24 and 26. The
bone graft material can fuse to the superior and inferior
vertebral surfaces 22a and 22b of the intervertebral disc
space 22. In this regard, the implant 20 can be referred to
as a fusion cage that is configured to fuse to the first and
second vertebral bodies 24 and 26. Further, the titanium
endplates 37 and 39 can allow bone to grow therein to
fuse the intervertebral implant 20 to the first and second
vertebral bodies 24 and 26.

[0021] The at least one side aperture 46 can extend
between the first and second endplates 37 and 39. In one
example, the at least one side aperture 46 can extend
through the implant 20 from the first side wall 34 to the
second side wall 36 along the lateral direction A. Thus,
the at least one side aperture 46 can be referred to as a
through hole. In particular, the at least one side aperture
can be referred to as a lateral through hole. Alternatively,
the at least one side aperture 46 can extend from the first
side wall 34 along the lateral direction A, and can termi-
nate without passing through the second side wall 36.
Otherwise stated, the at least one side aperture 46 can
define a first opening for the insertion of bone graft
material at one side of the implant 20, but does not define
a second opening opposite the first opening with respect
tothe lateral direction A. Thus, in one example the at least
one side aperture 46 can extend through the first side wall
34, but not through the second side wall 36. As bone graft
material is inserted through the at least one side aperture
46, the bone graft material is forced through vertical bone
graft holes that extend through one or both of the upper
and lower endplates 37 and 39, respectively, as de-
scribed in more detail below.

[0022] The at least one side aperture 46 can include
firstand second side apertures 46a and 46b spaced from
each otheralong the longitudinal direction L. The first side
wall 34 can define afirst rib 45 that separates the first and
second side apertures 46a and 46b from each other
along the longitudinal direction L. The rib 45 can extend
from the upper endplate 37 to the lower endplate 39. The
rib 45 can be oriented along the transverse direction T.
Similarly, when the second side wall 36 defines respec-
tive first and second side apertures 46a and 46b, the
second side wall 36 can define a second rib 47 that
separates the first and second apertures 46a and 46b
from each other. The second rib 47 can extend from the
upper endplate 37 to the lower endplate 39. The second
rib 47 can be oriented along the transverse direction T.
The ribs 45 and 47 can define a thickness along a direc-
tion that is perpendicular to the transverse direction T.
The thickness can increase as the lordotic angle of the
intervertebral implent 20 increases, as described in more
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detail below. Thus, a first intervertebral implant 20 of a kit
can have a first lordotic angle, and the second interver-
tebral implant 20 of the kit can have a second lordotic
angle greater than the first lordotic angle. The thickness
of one or both of the ribs 45 and 47 of the second
intervertebral implant 20 of the kit can be greater than
the respective thickness of one or both of the ribs 45 and
47 of the first intervertebral implant 20 of the kit. The
thickness can be measured along the longitudinal direc-
tion L. Alternatively or additionally, the first intervertebral
implant 20 of a kit can define a first length along the
longitudinal direction L, and the second intervertebral
implant 20 of the kit define have a second length along
the longitudinal direction L that is greater than the first
length. For instance, the first and second lengths can be
between and including approximately 40 mm and ap-
proximately 60 mm.

[0023] Alternatively or additionally still, the first inter-
vertebral implant 20 of a kit can define a first width along
the lateral direction A, and the second intervertebral
implant 20 of the kit can define a second width along
the lateral direction A that is greater than the first width. In
one example, the firstand second widths can be between
and including approximately 22 mm and approximately
26 mm. The thickness of one or both of the ribs 45 and 47
of the second intervertebral implant 20 of the kit can be
greater than the respective thickness of one or both of the
ribs 45 and 47 of the first intervertebral implant 20 of the
kit. The thickness can be measured along the longitudinal
direction A.

[0024] The first side aperture 46a can be spaced from
the second side aperture 46b in the insertion direction.
Thus, the first side aperture 46a can be disposed be-
tween the second side aperture 46b and the leading end
30 with respect to the longitudinal direction L. Similarly,
the second side aperture 46b can be disposed between
the first side aperture 46a and the trailing end 32 with
respect to the longitudinal direction L. While first and
second side apertures 46a and 46b are shown in accor-
dance with one example, it should be appreciated that the
at least one side aperture 46 can include any number of
apertures as desired.

[0025] Theintervertebralimplant20 can furtherinclude
atleast one aperture 48 that extends through one or both
of the upper and lower endplate 37 and 39 along the
transverse direction T. For instance, the at least one
aperture 48 can extend through the upper endplate 37
from the upper outer surface 38 to the upperinner surface
41. Alternatively or additionally, the at least one aperture
48 can extend through the lower endplate 39 from the
lower outer surface 40 lower inner surface 43. Thus, the
atleastone aperture 48 can be referred to as atransverse
or vertical aperture. The at least one vertical aperture 48
can be a bone graft aperture that is configured to receive
bone graft material to assist in fusion of the intervertebral
implant 20 with either or both of the first and second
vertebral bodies 24 and 26. In particular, the bone graft
material can fuse to the superior and inferior vertebral
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surfaces 22a and 22b of the intervertebral disc space 22.
The at least one aperture 48 can extend through the
upper and lower endplates 37 and 39. Thus, the at least
one aperture 48 can be open to each of the first and
second vertebral bodies 24 and 26. Further, the at least
one aperture 48 can be open to the hollow interior. During
operation, bone graft material can be packed inside the
implant through one or both of the at least one side
apertures 46 and the at least one vertical aperture 48.
The bone graft material can fuse with the firstand second
vertebral bodies 24 and 26 through the upper and lower
endplates 37 and 39.

[0026] Inoneexample,the atleastone aperture 48 that
extends through the upper endplate 37 can be referred to
as atleastone upperbone graft aperture 48a. The atleast
one upper bone graft aperture 48a can include a plurality
of upper bone graft apertures 48a. The upper bone graft
apertures 48a can have different sizes as desired. For
example, the upper bone graft aperture 48a can include
at least one first upper bone graft aperture 50a and at
least one second upper bone graft aperture 51a. The at
least one first upper bone graft aperture 50a can be
configured as a large aperture, and the at least one
second upper bone graft aperture 51a can be configured
as asmall aperture. The atleast one first upper bone graft
aperture 50a defines a maximum first cross-sectional
dimension along a plane that is defined by the longitu-
dinal direction L and the lateral direction A. The at least
one second upper bone graft aperture 51a define a
second maximum cross-sectional dimension along the
plane that is defined by the longitudinal direction L and
the lateral direction A. The second cross-sectional di-
mension is smaller than the first cross-sectional dimen-
sion. The apertures 50a and 51a can be cylindrical, such
that the cross-sectional dimensions of the apertures 50a
and 51a can define diameters. It should be appreciated,
however, that the apertures 50a and 51a can be sized
and shaped as desired.

[0027] The atleast one second upper bone graft aper-
ture 51a can include a plurality of second upper bone
graft apertures 51a that surround respective ones of the
at least one first upper bone graft aperture 50a. The at
least one first upper bone graft aperture 50a caninclude a
plurality of first upper bone graft apertures 50a. The first
upper bone graft apertures 50a can be at least partially
aligned with each other along the longitudinal direction L.
In one example, the respective geometric centers of the
first upper bone graft apertures 50a can be aligned with
each other along the longitudinal direction L. The first
upper bone graft apertures 50a can also be equidistantly
spaced from each other along the longitudinal direction L.
Alternatively, the first upper bone graft apertures 50a can
be spaced from each other at variable distances along
the longitudinal direction L. Further, the large apertures
50 can be equidistantly spaced from the first and second
side walls 34 and 36 with respect to the lateral direction A.
While the implant 20 is illustrated as including three first
upper bone graft apertures 50a, any number of first upper
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bone graft apertures 50a can be provided as desired. The
firstupper bone graft apertures 50a can all have the same
maximum cross-sectional dimension or different maxi-
mum cross-sectional dimensions.

[0028] The second upperbone graftapertures 51acan
be arranged about a perimeter of respective ones of the
first upper bone graft apertures 50a. Thus, the first upper
bone graft apertures 50a can be referred to as central
upper bone graft apertures. The second upper bone graft
apertures 51a can be referred to as peripheral upper
bone graft apertures. The second upper bone graft aper-
tures 51a can be arranged in several groups. The second
upper bone graft apertures 51a of each group can sur-
round the perimeter of a respective one of the first upper
bone graft apertures 50a. For instance, a first group of
second upper bone graft apertures 51a can be arranged
about a first one of the first upper bone graft apertures
50a. The second upper bone graft apertures 51a of the
first group can be equidistantly circumferentially spaced
from each other. Further, the second upper bone graft
apertures 51a of the first group can be spaced equidis-
tantly from the first one of the first upper bone graft
apertures 50a. Similarly, a second group of second upper
bone graftapertures 51acan be arranged about a second
one of the first upper bone graft apertures 50a. The
second upper bone graft apertures 51a of the second
group can be equidistantly circumferentially spaced from
each other. Further, the second upper bone graft aper-
tures 51a of the second group can be spaced equidis-
tantly from the second one of the first upper bone graft
apertures 50a. Similarly still, a third group of second
upper bone graft apertures 51a can be arranged about
athird one of the first upper bone graft apertures 50a. The
second upper bone graft apertures 51a of the third group
can be equidistantly circumferentially spaced from each
other. Further, the second upper bone graftapertures 51a
of the third group can be spaced equidistantly from the
third one of the first upper bone graft apertures 50a. The
second one of the first upper bone graft apertures 50a
can be disposed between the first and third ones of the
firstupper bone graft apertures 50a along the longitudinal
direction L

[0029] It should be appreciated that one or more of the
second upper bone graft apertures 51a can belong to
more than one group. For instance, at least one of the
second upper bone graft apertures 51a can belong to
each of the first and second groups. In one example, first
and second ones of the second upper bone graft aper-
tures 51a can belong to each of the first and second
groups. Further, at least one of the second upper bone
graft apertures 51a can belong to the second and third
groups. In one example, first and second ones of the
second upper bone graft apertures 51a can belong to
each of the second and third groups.

[0030] Similarly, the at least one aperture 48 that ex-
tends through the lower endplate 39 can be referred to as
at least one lower bone graft aperture 48b. The at least
one lower bone graft aperture 48b can include a plurality
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of lower bone graft apertures 48b. The lower bone graft
apertures 48b can have different sizes as desired. For
example, the lower bone graft aperture 48b caninclude at
least one first lower bone graft aperture 50b and at least
one second lower bone graft aperture 51b. The at least
one first lower bone graft aperture 50b can be configured
as a large aperture, and the at least one second lower
bone graft aperture 51b can be configured as a small
aperture. The at least one first lower bone graft aperture
50b defines a maximum first cross-sectional dimension
along a plane thatis defined by the longitudinal direction L
and the lateral direction A. The at least one second lower
bone graft aperture 51b define a second maximum cross-
sectional dimension along the plane that is defined by the
longitudinal direction L and the lateral direction A. The
second cross-sectional dimension is smaller than the first
cross-sectional dimension. The apertures 50b and 51b
can be cylindrical, such that the cross-sectional dimen-
sions of the apertures 50b and 51b can define diameters.
It should be appreciated, however, that the apertures 50b
and 51b can be sized and shaped as desired.

[0031] The atleast one second lower bone graft aper-
ture 51b caninclude a plurality of second lower bone graft
apertures 51b that surround respective ones of the at
least one first lower bone graft aperture 50b. The at least
one first lower bone graft aperture 50b can include a
plurality of first lower bone graft apertures 50b. The first
lower bone graft apertures 50b can be at least partially
aligned with each other along the longitudinal direction L.
In one example, the respective geometric centers of the
first lower bone graft apertures 50b can be aligned with
each other along the longitudinal direction L. The first
lower bone graft apertures 50b can also be equidistantly
spaced from each other along the longitudinal direction L.
Alternatively, the first lower bone graft apertures 50b can
be spaced from each other at variable distances along
the longitudinal direction L. Further, the large apertures
50 can be equidistantly spaced from the first and second
side walls 34 and 36 with respect to the lateral direction A.
While the implant 20 is illustrated as including three first
lower bone graft apertures 50b, any number of first lower
bone graft apertures 50b can be provided as desired. The
firstlower bone graft apertures 50b can all have the same
maximum cross-sectional dimension or different maxi-
mum cross-sectional dimensions.

[0032] The second lower bone graft apertures 51b can
be arranged about a perimeter of respective ones of the
first lower bone graft apertures 50b. Thus, the first lower
bone graft apertures 50b can be referred to as central
lower bone graft apertures. The second lower bone graft
apertures 51b can be referred to as peripheral lower bone
graft apertures. Thus, the second lower bone graft aper-
tures 51b can be arranged in several groups. The second
lower bone graft apertures 51b of each group can sur-
round the perimeter of a respective one of the first lower
bone graft apertures 50b. For instance, a first group of
second lower bone graft apertures 51b can be arranged
about a first one of the first lower bone graft apertures
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50b. The second lower bone graft apertures 51b of the
first group can be equidistantly circumferentially spaced
from each other. Further, the second lower bone graft
apertures 51b of the first group can be spaced equidis-
tantly from the first one of the first lower bone graft
apertures 50b. Similarly, a second group of second lower
bone graftapertures 51b can be arranged about a second
one of the first lower bone graft apertures 50b. The
second lower bone graft apertures 51b of the second
group can be equidistantly circumferentially spaced from
each other. Further, the second lower bone graft aper-
tures 51b of the second group can be spaced equidis-
tantly from the second one of the first lower bone graft
apertures 50b. Similarly still, a third group of second
lower bone graft apertures 51b can be arranged about
a third one of the first lower bone graft apertures 50b. The
second lower bone graft apertures 51b of the third group
can be equidistantly circumferentially spaced from each
other. Further, the second lower bone graft apertures 51b
of the third group can be spaced equidistantly from the
third one of the first lower bone graft apertures 50b. The
second one of the firstlower bone graft apertures 50b can
be disposed between the first and third ones of the first
lower bone graft apertures 50b along the longitudinal
direction L.

[0033] It should be appreciated that one or more of the
second lower bone graft apertures 51b can belong to
more than one group. For instance, at least one of the
second lower bone graft apertures 51b can belong to
each of the first and second groups. In one example, first
and second ones of the second lower bone graft aper-
tures 51b can belong to each of the first and second
groups. Further, at least one of the second lower bone
graft apertures 51b can belong to the second and third
groups. In one example, first and second ones of the
second lower bone graft apertures 51b can belong to
each of the second and third groups.

[0034] Each of the at least one upper bone graft aper-
ture 48a can be aligned with a respective one of each the
lower bone graft apertures 48b along the transverse
direction T. Thus, the first and second upper bone graft
apertures 50a and 51a can combine to define the same
pattern as the pattern defined by the first and second
lower bone graft apertures 50b and 51b. It should be
appreciated, of course, that the first and second upper
bone graft apertures 50a and 51a can combine to define
any suitable first pattern as desired. Similarly, the firstand
second lower bone graft apertures 50b and 51b can
define any suitable second pattern as desired that can
be the same as the first pattern or different than the first
pattern as desired. In one example, the bone graft aper-
tures 48a and 48b can be arranged as in the interverteb-
ral implant of the SynCage™ system.

[0035] With continuing reference to Figs. 2-8, and as
described above, the upper and lower endplates 37 and
39 are made from Titanium or at least one Titanium alloy.
The present disclosure recognizes that because Tita-
nium is a harder material than PEEK, it is desirable for
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the upper outer surfaces 38 and the lower outer surface
40to have a sufficient surface area to avoid subsidence of
the intervertebral implant 20 when implanted in the inter-
vertebral space.

[0036] The upper outer surface has an upper overall
surface area in an outermost upper perimeter of the
intervertebral implant. The outermost upper perimeter
can be defined, in combination, by the leading end 30,
the outer side surfaces of the first and second side walls
34 and 36, and the trailing end 32. The upper bone graft
apertures 48a, including the first and second upper bone
graft apertures 50a and 51a, combine to define an upper
overall aperture area at the upper outer surface 38. The
upper overall surface area and the upper overall aperture
area combine to define an upper overall area. In one
example, the upperoverall aperture area can be between
approximately 30% and 50% of the upper overall area.
For instance, in one example, the upper overall aperture
area can be approximately 40% of the upper overall area.
[0037] Similarly, the lower outer surface has a lower
overall surface area in an outermost lower perimeter of
the intervertebral implant 20. The outermost lower peri-
meter can be defined, in combination, by the leading end
30, the outer side surfaces of the first and second side
walls 34 and 36, and the trailing end 32. The lower bone
graft apertures 48b, including the first and second lower
bone graft apertures 50b and 51b, combine to define an
upper overall aperture area at the lower outer surface 40.
The lower overall surface area and the lower overall
aperture area combine to define a lower overall area.
In one example, the lower overall aperture area can be
between approximately 30% and 50% of the lower overall
area. For instance, in one example, the lower overall
aperture area can be approximately 40% of the lower
overall area

[0038] As illustrated in Figs. 5-6, either or both of the
upper outer surface 38 and the lower outer surface 40 can
define a respective convexity. For instance, the upper
outer surface 38 can define a convexity as it extends
along one or both of the lateral direction A and the long-
itudinal direction L. Thus, the upper outer surface 38 can
define a lateral convexity as it extends along the lateral
direction A from one of the first and second side walls 34
and 36 to the other of the first and second side walls 34
and 36. For instance, the upper outer surface 38 can be
curved from the first side wall 34 to the second side wall
36. The lateral convexity defined by the upper outer
surface 38 can be disposed at the leading end 30, alter-
natively or additionally at the trailing end 32, and alter-
natively or additionally at a location between the leading
end 30 to the trailing end 32. For instance, the convexity
of the upper outer surface 38 can extend from the leading
end 30 tothe trailing end 32. Alternatively, the upperouter
surface 38 can be substantially planar as it extends along
the lateral direction from the first side wall 34 to the
second side wall. Further, the upper outer surface 38
can define alongitudinal convexity as it extends along the
longitudinal direction L from one of the leading end 30 and
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the trailing end 32 to the other of the leading end 30 and
the trailing end 32. For instance, the upper outer surface
38 can be curved from the leading end 30 to the trailing
end 32. Alternatively, the upper outer surface 38 can be
substantially planar as it extends along the longitudinal
direction L from the leading end 30 to the trailing end 32.
[0039] Similarly, the lower outer surface 40 can define
a convexity as it extends along one or both of the lateral
direction A and the longitudinal direction L. Thus, the
lower outer surface 40 can define a lateral convexity as it
extends along the lateral direction A from one of the first
and second side walls 34 and 36 to the other of the first
and second side walls 34 and 36. For instance, the lower
outer surface 40 can be curved from the first side wall 34
to the second side wall 36. The lateral convexity defined
by the lower outer surface 40 can be disposed at the
leading end 30, alternatively or additionally at the trailing
end 32, and alternatively or additionally at a location
between the leading end 30 to the trailing end 32. For
instance, the convexity of the lower outer surface 40 can
extend from the leading end 30 to the trailing end 32.
Alternatively, the lower outer surface 40 can be substan-
tially planar as it extends along the lateral direction from
the first side wall 34 to the second side wall. Further, the
lower outer surface 40 can define a longitudinal convexity
as it extends along the longitudinal direction L from one of
the leading end 30 and the trailing end 32 to the other of
the leading end 30 and the trailing end 32. For instance,
the lower outer surface 40 can be curved from the leading
end 30 to the trailing end 32. Alternatively, the lower outer
surface 40 can be substantially planar as it extends along
the longitudinal direction L from the leading end 30 to the
trailing end 32.

[0040] Referring now to Figs. 5-6, in one example the
intervertebral implant 20 can define a lordotic profile. In
particular, one or both of the upper and lower outer
surfaces 38 and 40 can be sloped with respect to each
other as they extend from the first side wall 34 to the
second side wall 36. Forinstance, the fist side wall 34 can
be taller than the second side wall 36 along the trans-
verse direction such that the implant 20. Forinstance, the
first side wall 34 can have a first height along the trans-
verse direction T that defines the height of the implant 20.
The second side wall 36 can have a second height along
the transverse direction T that is less than the first height.
Because the second side wall 36 is disposed posterior of
the first side wall 34 when the implant 20 is disposed in the
intervertebral disc space 22, the second height can be
referred to as a posterior height of the implant 20. It
should be appreciated that the first and second heights
can be configured such that the upper and lower outer
surfaces 38 and 40 taper toward each other in a direction
from the first side wall 34 to the second side wall 36. The
tapered upper and lower outer surfaces 38 and 40 can
define alordotic profile that the implant 20 can impart onto
the first and second vertebral bodies 24 and 26.

[0041] The lordotic profile can be configured as a lor-
dotic angle defined by one or both of the first and second
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endplates 37 and 39, respectively. In this regard, it should
be appreciated that the first side wall 34 can have a height
greater than that of the posterior side 36 wall along the
transverse direction T. Thus, the upper and lower end-
plates 37 and 39 define the lordotic angle with respect to
each other as they extend along the lateral direction A. In
particular, the lordotic profile can be at least partially
defined the upper outer surface 38 that extends from
the first side wall 34 to the second side wall 36. Further,
the lordotic angle can be at least partially defined by the
lower surface 40 that extends from the first side wall 34 to
the second side wall 36. Thus, the lordotic profile can be
configured as a lordotic angle defined by one or both of
the upper and lower outer surfaces 38 and 40. The upper
and lower outer surfaces 38 and 40 can define any
suitable lorditic angle with respect to each other as de-
sired as they extend in a direction from the first side wall
34 to the second side wall 36.

[0042] In one example, whether the upper and lower
outer surfaces 38 and 40 are planar or non-planar, the
angle can be defined by an upper straight line that ex-
tends from the uppermost end of the first side wall 34 to
the uppermost end of the second side wall 36, and alower
straight line that extends from the lowermost end of the
first side wall 34 to the lowermost end of the second side
wall 36. Thus, the upper straight line can extend at least
generally along the upper endplate 37. The lower straight
line can extend at least generally along the lower end-
plate 39. The upper and lower straight lines can lie in a
common plane that is defined by the transverse direction
T and the lateral direction A. The uppermost ends of the
first and second side walls 34 and 36 can define inter-
sections with the upper endplate 37. The lowermost ends
of the first and second side walls 34 and 36 can define
intersections with the lower endplate 39. In one example,
the lordotic angle can be approximately 8 degrees. It
should be appreciated, of course, that the lordotic angle
can be any suitable lordotic angle as desired. The term
"approximate" or "substantial" as used herein with re-
spect to measurements and directions recognizes that
variations can be due, for instance, to manufacturing
tolerances.

[0043] The intervertebral implant 20 can be configured
to be attached to an insertion instrument that is config-
ured to drive the implant 20 into the intervertebral space
22. For instance, the implant 20 can include an attach-
ment hole 52 that is configured to receive an attachment
rod of the insertion instrument. The attachment hole 52
can extend into the trailing end 32 in the insertion direc-
tion. Thus, the attachment hole 52 can extend into the
trailing end 32 in a direction toward the leading end 30.
The attachment hole 52 can be internally threaded so as
to threadedly mate with a threaded attachment rod of the
insertion instrument.

[0044] Alternatively or additionally, the implant 20 can
include at least one attachment pocket 54 that is config-
ured to receive a complementary attachment arm of an
insertion instrument. In particular, the implant 20 can
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include first and second attachment pockets 54 that
are spaced from each other along the lateral direction
A. The first and second attachment pockets 54 can ex-
tend into the trailing end 32 in the insertion direction, and
can also extend into the firstand second side walls 34 and
36, respectively, along the lateral direction A. Thus, the
first and second attachment pockets 54 can be open to
both the trailing end 32 and to the first and second side
walls 34 and 36, respectively. The first and second at-
tachment pockets 54 can extend into the first and second
side walls 34 and 36, respectively, to respective first and
second inner surfaces 56 of the implant 20. The attach-
ment hole 52 can be disposed between the first and
second attachment pockets 54 with respect to the lateral
direction A. Thus, the attachment hole 52 can be dis-
posed between the first and second inner surfaces 56
that at least partially define the first and second pockets
54, respectively. The inner surfaces 56 can be scalloped
or can define any suitable texture to assistin engagement
with the respective attachment arms of the insertion
instrument.

[0045] Inone example, the implant 20 can engage the
insertion instrument as in the Oracle® Cage system. In
another example, the implant 20 can engage the inser-
tioninstrumentas in the Cougar® LS implant system from
DePuy Synthes, Inc, acompany of Johnson and Johnson
having a place of business in New Brunswick, NJ. It
should further be appreciated that the implant 20 can
attach to an insertion instrument that does not attach to
the implant 20 in the attachment hole 52. Such instru-
ments are described in U.S. Patent No. 8,308,734. For
instance, the insertion instrument can include a pusher
member that abuts the trailing end of the implant 20, and
furtherincludes first and second arms that extend into the
first and second attachment pockets 54. The pusher
member can apply a force that urges the implant 20 to
translate between upper and lower arms of the insertion
instrument and into the intervertebral space 22. As is the
case with the insertion instruments discloser herein, once
the implant 20 is disposed in the intervertebral space 22
at the desired position in the desired location, the inser-
tion instrument can be detached from the implant 20.
[0046] In this regard, an implant kit can include the
implant 20 and the insertion instrument. Method steps for
inserting the intervertebral implant 20 into the interver-
tebral space 22 in the manner described above are also
contemplated by the present disclosure.

[0047] Referring now also to Figs. 2-14 generally, it is
recognized that a kit of intervertebral implants 20 can be
provided. The intervertebral implant 20 described above
with respect to Figs. 2-8 can be provided as a first inter-
vertebral implant of the kit. Figs. 9-11 illustrate a second
intervertebral implant 20’ of the kit. Figs. 12-14 illustrate a
third intervertebral implant 20" of the kit. It should be
appreciated that the kit can include any number of inter-
vertebral implants as desired, and that the intervertebral
implants 20, 20’, and 20" are merely representative of
intervertebralimplants that can be included in the kit. The
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second and third intervertebral implants 20’ and 20” can
be constructed as described above with respect to Figs.
2-8 unless otherwise indicated. Accordingly, the second
intervertebral implant 20’ as illustrated in Figs. 9-11 in-
clude second components identified with reference num-
bers in common with like components of the first inter-
vertebral implant 20 illustrated in Figs. 2-8 which can be
designated as first components, but bearing an apos-
trophe. Similarly, the third intervertebral implant 20” as
illustrated in Figs. 12-14 include third components iden-
tified with reference numbers in common with like first
components of the first intervertebral implant 20 illu-
strated in Figs. 2-8, but bearing a double apostrophe.
[0048] One or more of the intervertebralimplants of the
kit can define a lordotic angle that is greater than one or
more others of the intervertebral implants of the kit. For
instance, referring now to Figs. 9-11, the second inter-
vertebral implant 20’ can have a second lordotic profile
that is different than the lordotic profile of the first inter-
vertebral implant 20. In this regard, the lordotic profile of
the first intervertebral implant 20 can be referred to as a
firstlordotic profile. Similarly, the lordotic angle defined by
the upper and lower outer surfaces 38 and 40 of the first
intervertebral implant 20 can be referred to as a first
lordotic angle.

[0049] In one example, the second lordotic profile can
be configured as a second lordotic angle defined by one
or both of the first and second endplates 37’ and 39’ as
described above with respect to the first intervertebral
implant 20. Thus, the second lordotic profile can be
configured as a second lordotic angle defined by one
or both of the upper and lower outer surfaces 38 and 40'.
In particular, the upper and lower outer surfaces 38’ and
40’ can define any suitable angle with respect to each
other as desired as they extend in a direction from the
respective first side wall 34’ to the respective second side
wall 36’. As described above with respect to the first
intervertebral implant 20, whether the upper and lower
outer surfaces 38 and 40’ are planar or non-planar, the
lordotic angle can be defined by an upper straightline that
extends fromthe uppermost end of the first side wall 34’ to
the uppermost end of the second side wall 36’, and a
lower straight line that extends from the lowermost end of
the first side wall 34’ to the lowermost end of the second
side wall 36’. In one example, the second lordotic angle
can be approximately 14 degrees. It should be appre-
ciated, of course, that the second lordotic angle can be
any suitable lordotic angle as desired. In one example,
the second lordotic angle can be greater than the first
lordotic angle. Further, a plurality of the intervertebral
implants of the kit can define lordotic angles greater than
the first lordotic angle. Alternatively, the second lordotic
angle can be less than the first lordotic angle. Further, a
plurality of the intervertebral implants of the kit can define
lordotic angles greater than the first lordotic angle.
[0050] Referring now to Figs. 12-14, the third interver-
tebral implant 20" of the kit can be devoid of a lordotic
profile. In particular, the first and second endplates 37"
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and 39" of the third intervertebral implant 20" can be
configured so as to not define a lordotic angle. Thus,
the upper and lower outer surfaces 38’ and 40’ can be
oriented substantially parallel to each other as they ex-
tend along the lateral direction A. Thus, the first and
second side walls 34 and 36 can define the same height
along the transverse direction T. As a result, the upper-
most ends of the firstand second side walls 34 and 36 can
be aligned with each other along the lateral direction A.
Similarly, the lowermost ends of the first and second side
walls 34 and 36 can be aligned with each other along the
lateral direction. Accordingly, an upper straight line that
extends from the uppermost end of the first side wall 34 to
the uppermost end of the second side wall 36 can be
oriented parallel with a lower straight line that extends
from the lowermost end of the first side wall 34 to the
lowermost end of the second side wall 36 Further, it
should be appreciated that a plurality of the intervertebral
implants of the kit can be devoid of a lordotic angle.
[0051] It is recognized that the endplates made of
Titanium have a hardness that is greater than the hard-
ness of endplates made of PEEK. Accordingly, it is desir-
able to avoid increasing the thickness of the endplates 37
and 39 to a degree such that the endplates 37 and 39
become too stiff. Accordingly, atleast respective portions
of the first endplates 37 and 39 of the first intervertebral
implant 20, the second endplates 37’ and 39’ of the
second intervertebral implant 20’, and the third endplates
37" and 39" of the third intervertebral implant 20" can
have the same thickness. The respective thicknesses of
the endplates 37 and 39 can be measured along the
transverse direction T. In one example, the respective
upper thicknesses of the first upper endplate 37, the
second upper endplate 37’, and the third upper endplate
37" can be substantially equal to each other, regardless
of the lordotic profile or lack thereof of the respective
intervertebral implant. Similarly, the respective lower
thicknesses of the first lower endplate 39, the second
lower endplate 39’, and the third lower endplate 39" can
be substantially equal to each other, regardless of the
lordotic profile or lack thereof of the respective interver-
tebral implant. Further, the respective upper and lower
thicknesses can be constant along a substantial entirety
of the respective endplates. Further still, the upper thick-
ness can be substantially equal to the lower thickness.
[0052] The upper and lower thicknesses can be mea-
sured at an intersection with the respective upper and
lower endplates and the respective anterior side walls. As
described above, the implants caninclude side apertures
46, 46, and 46", respectively, that extend through the
respective first side walls 34, 34’, and 34". The thickness
of the upper and lower endplates can be measured at a
location that is aligned with the respective side aperture
that extends through the respective first side wall (also
referred to as an anterior side aperture). The thicknesses
can be measured from the outer surface of the respective
endplate to the inner surface of the respective endplate
along the transverse direction T.



19 EP 3 515 368 B1 20

[0053] The height of the first side wall 34’ of the second
intervertebral implant 20’ can be greater than the height
ofthe first side wall 34 of the firstintervertebral implant 20.
However, because the upper endplates 37 and 37’ have
the same thickness, and the lower endplates 39 and 39’
have the same thickness, the first and second side aper-
tures 46 and 46’ can have different heights. In particular,
the side aperture 46’ of the second intervertebral implant
20’ that extends through the anterior side wall 34’ can
have a second height along the transverse direction T
thatis greater than a first height of the side aperture 46 of
the first intervertebral implant that extends through the
anterior side wall 34. Thus, the anterior side aperture of
the first intervertebral implant 20 can define a first area
along the respective first side wall 34, and the anterior
side aperture of the second intervertebral implant 20’ can
define a second area along the respective side wall 34’
that is greater than the first area. Similarly, the third side
aperture 46" of the third intervertebral implant 20" that
extends through the anterior side wall 34" can have a third
height along the transverse direction T that is less than
the first height of the side aperture 46 of the first inter-
vertebral implant 20. Thus, the anterior side aperture of
the third intervertebral implant 20" can define a third area
along the respective side wall 34" thatis less than the first
area along of the first intervertebral implant 20.

[0054] As described above, the lordotic profile of each
of the implants of the kit can be the same or different than
one or more other intervertebral implants of the kit. Alter-
natively or additionally, one or more the intervertebral
implants 20 of the kit can be sized differently than each
other. For instance, one or more of the intervertebral
implants 20 of the kit have a length along the longitudinal
direction L that is than one or more others of the inter-
vertebral implants 20 of the kit. The length can be mea-
sured from the respective leading end to the respective
trailing end along the longitudinal direction. By way of
example, the lengths of the intervertebral implants of the
kit can be in the range between and including approxi-
mately 40 mm and approximately 60 mm, including ap-
proximately 40 mm, approximately 45 mm, approxi-
mately 50 mm, approximately 55 mm, and approximately
60 mm. It should be appreciated, of course, that the
intervertebral implants of the kit can have any suitable
length as desired. Alternatively or additionally, one or
more of the intervertebral implants 20 of the kit can have
awidth along the lateral direction A thatis greater than the
others of the intervertebral implants 20 of the kit. The
width can be measured from the respective first side wall
to the respective second side wall along the lateral direc-
tion A. By way of example, the widths of the intervertebral
implants of the kit can be in the range between and
including approximately 20 mm and approximately 30
mm, including approximately 22 mm and approximately
26 mm. It should be appreciated, of course, that the
intervertebral implants of the kit can have any suitable
width as desired.

[0055] It will be appreciated by those skilled in the art
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that changes could be made to the embodiments de-
scribed above without departing from the broad inventive
concept thereof. Further, it should be appreciated, that
the term substantially indicates that certain directional
components are not absolutely perpendicular to each
other and that substantially perpendicular means that
the direction has a primary directional component that
is perpendicular to another direction.

Claims

1. Firstand secondintervertebralimplants (20, 20’, 20")
each configured to be inserted into an intervertebral
space (22), each of the first and second interverteb-
ral implants comprising:

a leading end (30) and a trailing end (32), ar-
ranged such that the leading end is spaced from
the trailing end in an insertion direction (L) into
the intervertebral space;

an anterior side wall (34) and a posterior side
wall (36) each extending between the leading
end and the trailing end, wherein the anterior
and posterior side walls are opposite each other
along a lateral direction (A) that is perpendicular
to the insertion direction; and

upper and lower endplates (37, 39) each made
of Titanium or an alloy thereof and spaced from
each other along a transverse direction (T) that
is perpendicular to each of the insertion direction
and the lateral direction, each of the endplates
defining a respective outer surface (38, 40) that
is configured to abut respective superior and
inferior vertebral bodies (24, 26) when the im-
plant is disposed in the intervertebral space,
wherein the anterior side wall (34) of the first
intervertebral implant (20) has a height greater
than that of the posterior side wall (36) along the
transverse direction (T), such that the upper and
lower endplates (37, 39) of the firstintervertebral
implant define a first angle with respect to each
other as they extend along the lateral direction
(A), and each of the upper and lower endplates
of the first intervertebral implant define respec-
tive thicknesses at the anterior side wall, and
wherein the anterior side wall (34’) of the second
intervertebral implant (20’) has a height greater
than that of the posterior side wall (36°) along the
transverse direction (T), such that the upper and
lower endplates (37’, 39’) of the second inter-
vertebral implant define a second angle with
respect to each other as they extend along the
lateral direction (A) that is greater than the first
angle, and each of the upper and lower end-
plates of the second intervertebral implant de-
fine respective thicknesses at the anterior side
wall that are equal to the respective thicknesses
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of the upper and lower endplates (37, 39) of the
first intervertebral implant (20) at the anterior
side wall.

The first and second intervertebral implants as
claimed in claim 1, wherein each of the intervertebral
implants (20, 20’, 20") defines an anterior side aper-
ture (46) that extends through the anterior side wall
(34)along the lateral direction (A), and the respective
thicknesses of the upper and lower endplates (37,
39; 37, 39’) of the first and second intervertebral
implants (20, 20’) are measured at a location aligned
with the anterior side aperture.

The first and second intervertebral implants as
claimed in claim 2, wherein the anterior side aperture
(46) of the first intervertebral implant (20) defines a
first area along the respective anterior side wall (34),
and the anterior side aperture (46’) of the second
intervertebral implant (20’) defines a second area
along the respective anterior side wall (34’) that is
greater than the first area.

The first and second intervertebral implants as
claimed in claim 2, wherein the anterior side aperture
(46) of the first intervertebral implant (20) defines a
firstheight along the transverse direction (T), and the
anterior side aperture (46’) of the second interver-
tebralimplant (20’) defines a second heightalong the
transverse direction (T) that is greater than the first
height.

The first and second intervertebral implants as
claimed in claim 2, wherein each of the intervertebral
implants (20, 20’, 20") defines first and second ante-
rior side apertures (46a, 46b) that extend through the
anterior side wall along the lateral direction (A), the
first and second side apertures separated from each
other by a transverse rib (45) that extends from the
superior endplate (37) to the inferior endplate (39),
and the transverse rib (45’) of the second implant
(20’) has a thickness along the insertion direction (L)
that is greater than that of the first implant (20).

The first and second intervertebral implants as
claimed in claim 1, wherein the first angle is approxi-
mately 8 degrees.

The first and second intervertebral implants as
claimed in claim 6, wherein the second angle is
approximately 14 degrees.

The first and second intervertebral implants as
claimed in claim 1, wherein the upper and lower
endplates (37, 39) define respective inner surfaces
(41, 43) opposite the respective outer surfaces (38,
40), and the thicknesses are measured from the
respective outer surfaces to the respective inner
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surfaces.

First, second and third intervertebral implants com-
prising the firstand second intervertebral implants as
claimed in claim 1 and the third intervertebral im-
plant, wherein the anterior side wall (34") of the third
intervertebralimplant (20") has a height substantially
equal to that of the posterior side wall (36"), such that
the upper and lower endplates (37, 39") of the third
intervertebral implant are oriented substantially par-
allel to each other, and each of the upper and lower
endplates of the third intervertebral implant define
respective thicknesses atthe anterior side wall thatis
equal to the respective thicknesses of the upper and
lower endplates (37, 39; 37’, 39’) of each of the first
and second intervertebral implants (20, 20") at the
anterior side wall (34, 34’).

The first and second intervertebral implants as
claimed in claim 1, wherein each of the upper and
lower endplates (37, 39) of the intervertebral im-
plants (20, 20’, 20") defines respective bone graft
apertures (48) extending therethrough along the
transverse direction, wherein the bone graft aper-
tures include a plurality of central bone graft aper-
tures (50a), and a plurality of peripheral bone graft
apertures (51a) that surround the central bone graft
apertures.

The first and second intervertebral implants as
claimed in claim 10, wherein the peripheral bone
graft apertures (51a) are spaced at equal distances
from at least one of the central bone graft apertures
(50a).

The first and second intervertebral implants as
claimed in claim 11, wherein respective centers of
the central bone graft apertures (50a) are aligned
with each other along the longitudinal direction (L).

The first and second intervertebral implants as
claimed in claim 12, wherein the central bone graft
apertures (50a) are larger than the peripheral bone
graft apertures (51a).

The first and second intervertebral implants as
claimed in claim 1, wherein the leading end (30)
defines a nose (31) that is tapered with respect to
both the lateral direction (A) and the transverse
direction (T).

The first and second intervertebral implants as
claimed in claim 1, wherein the first and second
implants (20, 20’) are configured to be inserted into
the intervertebral space (22) along a lateral anato-
mical approach.

The first and second intervertebral implants as
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claimed in claim 1, wherein the respective thick-
nesses of the upper and lower endplates (37, 39;
37, 39') of the first and second intervertebral im-
plants (20, 20’) are constant along a substantial
entirety of the respective endplate.

The first and second intervertebral implants (20, 20’)
as claimed in claim 1, wherein:

the thickness of the upper endplate (37) of the
first intervertebral implant (20) is substantially
equal to the thickness of the lower endplate (39)
of the first intervertebral implant; and

the thickness of the upper endplate (37’) of the
second intervertebral implant (20’) is substan-
tially equal to the thickness of the lower endplate
(39’) of the second intervertebral implant.

The first and second intervertebral implants (20, 20’)
as claimed in claim 1, wherein the respective upper
and lower endplates (37, 39; 37’, 39’) of the implants
define respective hollow interiors therebetween.

Patentanspriiche

1.

Ein erstes und ein zweites Zwischenwirbelimplantat
(20,20, 20"), die jeweils so konfiguriert sind, dass sie
in einen Zwischenwirbelraum (22) eingefiuhrt wer-
den koénnen, wobei jedes von dem ersten und dem
zweiten Zwischenwirbelimplantat Folgendes bein-
haltet:

ein vorderes Ende (30) und ein hinteres Ende
(32), die so angeordnet sind, dass das vordere
Ende von dem hinteren Ende in einer Einflih-
rungsrichtung (L) in den Zwischenwirbelraum
beabstandet ist;

eine anteriore Seitenwand (34) und eine poste-
riore Seitenwand (36), die sich jeweils zwischen
dem vorderen Ende und dem hinteren Ende
erstrecken, wobei die anteriore und die poste-
riore Seitenwand einander entlang einer latera-
len Richtung (A), die senkrecht zu der Einfiih-
rungsrichtung ist, gegeniberliegen; und

eine obere und eine untere Endplatte (37, 39),
die jeweils aus Titan oder einer Legierung des-
selben gefertigt sind und entlang einer Quer-
richtung (T), die jeweils senkrecht zu der Ein-
fihrungsrichtung und zu der lateralen Richtung
verlauft,

voneinander beabstandet sind, wobei jede der
Endplatten eine jeweilige AufRenflache (38, 40)
definiert, die so konfiguriert ist, dass sie an den
jeweiligen superioren und inferioren Wirbelkor-
pern (24, 26) anliegt, wenn das Implantatin dem
Zwischenwirbelraum befindlich ist,

wobei die anteriore Seitenwand (34) des ersten
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Zwischenwirbelimplantats (20) eine Hohe auf-
weist, die grofer ist als die der posterioren Sei-
tenwand (36) entlang der Querrichtung (T), so-
dass die obere und die untere Endplatte (37, 39)
des ersten Zwischenwirbelimplantats einen ers-
ten Winkel zueinander definieren, wenn sie sich
entlang der lateralen Richtung (A) erstrecken,
und jede von der oberen und der unteren End-
platte des ersten Zwischenwirbelimplantats je-
weilige Dicken an der anterioren Seitenwand
definieren, und

wobei die anteriore Seitenwand (34’) des zwei-
ten Zwischenwirbelimplantats (20’) eine Hohe
aufweist, die groRer ist als die der posterioren
Seitenwand (36’) entlang der Querrichtung (T),
sodass die obere und die untere Endplatte (37,
39’) des zweiten Zwischenwirbelimplantats ei-
nen zweiten Winkel zueinander definieren,
wenn sie sich entlang der lateralen Richtung
(A) erstrecken, der groRer ist als der erste Win-
kel, und jede von der oberen und der unteren
Endplatte des zweiten Zwischenwirbelimplan-
tats jeweilige Dicken an der anterioren Seiten-
wand definieren, die gleich den jeweiligen Di-
cken der oberen und der unteren Endplatte (37,
39) des ersten Zwischenwirbelimplantats (20)
an der anterioren Seitenwand sind.

Erstes und zweites Zwischenwirbelimplantat gemafn
Anspruch 1, wobei jedes der Zwischenwirbelimplan-
tate (20, 20’, 20") eine anteriore Seitendéffnung (46)
definiert, die sich durch die anteriore Seitenwand
(34) entlang der lateralen Richtung (A) erstreckt,
und die jeweiligen Dicken der oberen und der unte-
ren Endplatten (37, 39; 37’, 39’) des ersten und des
zweiten Zwischenwirbelimplantats (20, 20’) an ei-
nem Ort gemessen werden, der mit der anterioren
Seitendffnung ausgerichtet ist.

Erstes und zweites Zwischenwirbelimplantat geman
Anspruch 2, wobei die anteriore Seitenéffnung (46)
des ersten Zwischenwirbelimplantats (20) einen ers-
ten Bereich entlang der jeweiligen anterioren Seiten-
wand (34) definiert und die anteriore Seitendffnung
(46’) des zweiten Zwischenwirbelimplantats (20’)
einen zweiten Bereich entlang der jeweiligen ante-
rioren Seitenwand (34’) definiert, der gréRer ist als
der erste Bereich.

Erstes und zweites Zwischenwirbelimplantat gemafn
Anspruch 2, wobei die anteriore Seiten6ffnung (46)
des ersten Zwischenwirbelimplantats (20) eine erste
Hohe entlang der Querrichtung (T) definiert, und die
anteriore Seitenoffnung (46’) des zweiten Zwischen-
wirbelimplantats (20’) eine zweite HOhe entlang der
Querrichtung (T) definiert, die groRer ist als die erste
Hoéhe.
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Erstes und zweites Zwischenwirbelimplantat geman
Anspruch 2, wobei jedes der Zwischenwirbelimplan-
tate (20,20’, 20") eine erste und eine zweite anteriore
Seitendffnung (46a, 46b) definiert, die sich durch die
anteriore Seitenwand entlang der lateralen Richtung
(A) erstrecken, die erste und die zweite Seitenoff-
nung durch eine Querrippe (45) voneinander ge-
trennt sind, die sich von der superioren Endplatte
(37) zu der inferioren Endplatte (39) erstreckt, und
die Querrippe (45’) des zweiten Implantats (20’) eine
Dicke entlang der Einflihrungsrichtung (L) aufweist,
die groRer ist als die des ersten Implantats (20).

Erstes und zweites Zwischenwirbelimplantat geman
Anspruch 1, wobei der erste Winkel etwa 8 Grad
betragt.

Erstes und zweites Zwischenwirbelimplantat geman
Anspruch 6, wobei der zweite Winkel etwa 14 Grad
betragt.

Erstes und zweites Zwischenwirbelimplantat gemaf
Anspruch 1, wobei die obere und die untere End-
platte (37, 39) jeweils Innenflachen (41, 43) definie-
ren, die den jeweiligen AufRenflachen (38, 40) ge-
genuberliegen, und die Dicken von den jeweiligen
AuBenflachen zu den jeweiligen Innenflachen ge-
messen werden.

Ein erstes, ein zweites und ein drittes Zwischen-
wirbelimplantat, die das erste und das zweite Zwi-
schenwirbelimplantat gemaR Anspruch 1 und das
dritte Zwischenwirbelimplantat beinhalten, wobei die
anteriore Seitenwand (34") des dritten Zwischenwir-
belimplantats (20") eine Hohe aufweist, die im We-
sentlichen gleich derjenigen der posterioren Seiten-
wand (36") ist, sodass die obere und die untere
Endplatte (37", 39") des dritten Zwischenwirbelim-
plantats im Wesentlichen parallel zueinander orien-
tiert sind, und jede von der oberen und der unteren
Endplatte des dritten Zwischenwirbelimplantats an
der anterioren Seitenwand eine jeweilige Dicke auf-
weist, die gleich der jeweiligen Dicke der oberen und
der unteren Endplatten (37, 39; 37’, 39’) des ersten
und des zweiten Zwischenwirbelimplantats (20, 20")
an der anterioren Seitenwand (34, 34’) ist.

Erstes und zweites Zwischenwirbelimplantat geman
Anspruch 1, wobei jede von der oberen und der
unteren Endplatte (37, 39) der Zwischenwirbelim-
plantate (20, 20’, 20") jeweilige Knochentransplan-
tatoéffnungen (48) definiert, die sich entlang der
Querrichtung durch sie hindurch erstrecken, wobei
die Knochentransplantatéffnungen eine Vielzahl von
zentralen Knochentransplantatéffnungen (50a) und
eine Vielzahl von peripheren Knochentransplanta-
toffnungen (51a) umfassen, die die zentralen Kno-
chentransplantatéffnungen umgeben.
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. Erstes und zweites Zwischenwirbelimplantat gemaf
Anspruch 10, wobei die peripheren Knochentran-
splantatoéffnungen (51a) in gleichen Abstdnden
von mindestens einer der zentralen Knochentran-
splantatéffnungen (50a) beabstandet sind.

Erstes und zweites Zwischenwirbelimplantat gemafn
Anspruch 11, wobei die jeweiligen Zentren der zent-
ralen Knochentransplantatoffnungen (50a) entlang
der Langsrichtung (L) miteinander ausgerichtet sind.

Erstes und zweites Zwischenwirbelimplantat gemaf
Anspruch 12, wobei die zentralen Knochentran-
splantatoffnungen (50a) grofRer sind als die periphe-
ren Knochentransplantatéffnungen (51a).

Erstes und zweites Zwischenwirbelimplantat gemaf
Anspruch 1, wobei das vordere Ende (30) eine Nase
(31) definiert, die in Bezug sowohl auf die laterale
Richtung (A) als auch die Querrichtung (T) verjingt
ist.

Erstes und zweites Zwischenwirbelimplantat geman
Anspruch 1, wobei das erste und das zweite Im-
plantat (20, 20’) so konfiguriert sind, dass sie entlang
eines lateralen anatomischen Zugangs in den Zwi-
schenwirbelraum (22) eingefiihrt werden kdnnen.

Erstes und zweites Zwischenwirbelimplantat gemafn
Anspruch 1, wobei die jeweiligen Dicken der oberen
und der unteren Endplatten (37, 39; 37’, 39’) des
ersten und des zweiten Zwischenwirbelimplantats
(20, 20’) entlang einer wesentlichen Gesamtheit der
jeweiligen Endplatte konstant sind.

Erstes und zweites Zwischenwirbelimplantat (20,
20’) gemaf Anspruch 1, wobei:

die Dicke der oberen Endplatte (37) des ersten
Zwischenwirbelimplantats (20) im Wesentli-
chen gleich der Dicke der unteren Endplatte
(39) des ersten Zwischenwirbelimplantats ist;
und

die Dicke der oberen Endplatte (37’) des zweiten
Zwischenwirbelimplantats (20’) im Wesentli-
chen gleich der Dicke der unteren Endplatte
(39’) des zweiten Zwischenwirbelimplantats ist.

Erstes und zweites Zwischenwirbelimplantat (20,
20’) gemal Anspruch 1, wobei die jeweiligen obere
und unteren Endplatten (37, 39; 37, 39’) der Im-
plantate jeweils einen hohlen Innenraum dazwi-
schen definieren.

Revendications

1.

Des premier et deuxiéme implants intervertébraux
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(20, 20, 20") configurés chacun pour étre insérés
dans un espace intervertébral (22), les premier et
deuxiémeimplants intervertébraux comprenantcha-
cun :

une extrémité d’attaque (30) et une extrémité de
fuite (32), agencées de telle sorte que I'extré-
mité d’attaque est espacée de I'extrémité de
fuite dans une direction d'insertion (L) dans
'espace intervertébral ;

une paroi de coté antérieur (34) et une paroi de
c6té postérieur (36) s’étendant chacune entre
I'extrémité d’attaque et I'extrémité de fuite, ou
les parois de cbtés antérieur et postérieur sont
en face I'une de l'autre suivant une direction
latérale (A) qui est perpendiculaire ala direction
d’insertion ; et

des plateaux supérieur et inférieur (37, 39) réa-
lisés chacun en titane ou un alliage de celui-ci et
espacés l'un de l'autre suivant une direction
transversale (T) qui est perpendiculaire a
chaque direction parmi la direction d’insertion
et la direction latérale, les plateaux définissant
chacun une surface externe (38, 40) respective
qui est configurée pour s’abouter a des corps
vertébraux supérieur et inférieur (24, 26) res-
pectifs lorsque I'implant est disposé dans I'es-
pace intervertébral,

ou la paroi de cété antérieur (34) du premier
implant intervertébral (20) a une hauteur
plus grande que celle de la paroi de cété
postérieur (36) suivant la direction transver-
sale (T), de telle sorte que les plateaux
supérieur et inférieur (37, 39) du premier
implant intervertébral définissent un pre-
mier angle I'un par rapport a I'autre a me-
sure qu’ils s’étendent suivant la direction
latérale (A), et les plateaux supérieur et
inférieur du premier implant intervertébral
définissent chacun des épaisseurs respec-
tives au niveau de la paroi de c6té antérieur,
et

ou la paroi de c6té antérieur (34’) du deu-
xiéme implant intervertébral (20’) a une
hauteur plus grande que celle de la paroi
de cbté postérieur (36°) suivant la direction
transversale (T), de telle sorte que les pla-
teaux supérieur et inférieur (37, 39’) du
deuxieme implant intervertébral définissent
un deuxiéme angle I'un par rapport a l'autre
a mesure qu’ils s’étendent suivant la direc-
tion latérale (A) qui est plus grand que le
premier angle, et les plateaux supérieur et
inférieur du deuxiéme implantintervertébral
définissent chacun des épaisseurs respec-
tives au niveau de la paroi de coté antérieur
qui sont égales aux épaisseurs respectives
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des plateaux supérieur et inférieur (37, 39)
du premier implant intervertébral (20) au
niveau de la paroi de cbté antérieur.

Les premier et deuxiéme implants intervertébraux
tels que revendiqués dans la revendication 1, ou les
implants intervertébraux (20, 20°, 20") définissent
chacun une ouverture de cété antérieur (46) qui
s’étend a travers la paroi de coté antérieur (34)
suivant la direction latérale (A), et les épaisseurs
respectives des plateaux supérieurs et inférieurs
(37, 39; 37’, 39’) des premier et deuxiéme implants
intervertébraux (20, 20’) sont mesurées au niveau
d’'un emplacement aligné avec I'ouverture de cété
antérieur.

Les premier et deuxiéme implants intervertébraux
tels que revendiqués dans la revendication 2, ou
I'ouverture de coté antérieur (46) du premier implant
intervertébral (20) définitune premiére aire lelongde
la paroi de co6té antérieur (34) respective, et 'ouver-
ture de coté antérieur (46’) du deuxieme implant
intervertébral (20’) définit une deuxiéme aire le long
de la paroi de c6té antérieur (34’) respective qui est
plus grande que la premiere aire.

Les premier et deuxieme implants intervertébraux
tels que revendiqués dans la revendication 2, ou
I'ouverture de c6té antérieur (46) du premier implant
intervertébral (20) définit une premiére hauteur sui-
vant la direction transversale (T), et 'ouverture de
coté antérieur (46’) du deuxieme implant interverté-
bral (20’) définit une deuxiéme hauteur suivant la
direction transversale (T) qui est plus grande que la
premiére hauteur.

Les premier et deuxiéme implants intervertébraux
tels que revendiqués dans la revendication 2, ou les
implants intervertébraux (20, 20’, 20") définissent
chacun des premiére et deuxiéme ouvertures de
coté antérieur (46a, 46b) qui s’étendent a travers
la paroi de c6té antérieur suivant la direction latérale
(A), les premiere et deuxieme ouvertures de coté
étant séparées l'une de l'autre par une nervure
transversale (45) qui s’étend du plateau supérieur
(37) au plateau inférieur (39), et la nervure trans-
versale (45’) du deuxiéme implant (20’) a une épais-
seur suivant la direction d’insertion (L) qui est plus
grande que celle du premier implant (20).

Les premier et deuxieme implants intervertébraux
tels que revendiqués dans la revendication 1, ou le
premier angle est approximativement de 8 degrés.

Les premier et deuxieme implants intervertébraux
tels que revendiqués dans la revendication 6, ou le
deuxiéme angle est approximativement de 14 de-
grés.
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Les premier et deuxiéme implants intervertébraux
tels que revendiqués dans la revendication 1, ou les
plateaux supérieur et inférieur (37, 39) définissent
des surfaces internes (41, 43) respectives en face
des surfaces externes (38, 40) respectives, et les
épaisseurs sont mesurées des surfaces externes
respectives aux surfaces internes respectives.

Des premier, deuxiéme et troisieme implants inter-
vertébraux comprenant les premier et deuxieme
implants intervertébraux tels que revendiqués dans
la revendication 1 et le troisieme implant interverté-
bral, ou la paroi de c6té antérieur (34") du troisieme
implant intervertébral (20") a une hauteur substan-
tiellement égale a celle de la paroi de c6té postérieur
(36"), de telle sorte que les plateaux supérieur et
inférieur (37", 39") du troisiéme implant interverté-
bral sont orientés de maniére substantiellement pa-
ralléle 'un a l'autre, et les plateaux supérieur et
inférieur du troisieme implant intervertébral définis-
sent chacun des épaisseurs respectives au niveau
de la paroi de c6té antérieur qui sont égales aux
épaisseurs respectives des plateaux supérieurs et
inférieurs (37, 39; 37°, 39’) de chaque implant parmi
les premier et deuxiéme implants intervertébraux
(20, 20") au niveau de la paroi de coté antérieur
(34, 34").

Les premier et deuxieme implants intervertébraux
tels que revendiqués dans la revendication 1, ou les
plateaux supérieur et inférieur (37, 39) des implants
intervertébraux (20, 20’, 20") définissent chacun des
ouvertures pour greffon osseux (48) respectives qui
s’étendent au travers suivant la direction transver-
sale, les ouvertures pour greffon osseuxincluantune
pluralité d’ouvertures pour greffon osseux centrales
(50a), et une pluralité d’ouvertures pour greffon os-
seux périphériques (51a) qui entourent les ouvertu-
res pour greffon osseux centrales.

Les premier et deuxiéme implants intervertébraux
tels que revendiqués dans larevendication 10, ou les
ouvertures pour greffon osseux périphériques (51a)
sont espacées a distances égales d’au moins une
des ouvertures pour greffon osseux centrales (50a).

Les premier et deuxiéme implants intervertébraux
tels que revendiqués dans la revendication 11, ou
des centres respectifs des ouvertures pour greffon
osseux centrales (50a) sont alignés les uns avec les
autres suivant la direction longitudinale (L).

Les premier et deuxiéme implants intervertébraux
tels que revendiqués dans larevendication 12, oules
ouvertures pour greffon osseux centrales (50a) sont
plus larges que les ouvertures pour greffon osseux
périphériques (51a).
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Les premier et deuxiéme implants intervertébraux
tels que revendiqués dans la revendication 1, ou
'extrémité d’attaque (30) définit un nez (31) qui
est effilé par rapport a la fois a la direction latérale
(A) et a la direction transversale (T).

Les premier et deuxiéeme implants intervertébraux
tels que revendiqués dans la revendication 1, ou les
premier et deuxiéme implants (20, 20’) sont confi-
gurés pour étre insérés dans I'espace intervertébral
(22) suivant une approche anatomique latérale.

Les premier et deuxiéeme implants intervertébraux
tels que revendiqués dans la revendication 1, ou les
épaisseurs respectives des plateaux supérieur et
inférieur (37, 39 ; 37’, 39’) des premier et deuxiéme
implants intervertébraux (20, 20’) sont constantes
sur substantiellement une intégralité de la longueur
du plateau respectif.

Les premier et deuxieme implants intervertébraux
(20, 20’) tels que revendiqués dans la revendication
1,0u0:

I'épaisseur du plateau supérieur (37) du premier
implantintervertébral (20) est substantiellement
égale a I'épaisseur du plateau inférieur (39) du
premier implant intervertébral ; et

I'épaisseur du plateau supérieur (37’) du deu-
xiéme implant intervertébral (20’) est substan-
tiellement égale a I'épaisseur du plateau infé-
rieur (39’) du deuxieme implant intervertébral.

Les premier et deuxiéme implants intervertébraux
(20, 20’) tels que revendiqués dans la revendication
1, ou les plateaux supérieurs et inférieurs (37, 39 ;
37, 39’) respectifs des implants définissent des in-
térieurs creux respectifs entre eux.
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